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TECHNICAL FIELD 

Civ. vvcfHfHtTfr-iA\kvffN I 1 ^ _ . ^ Le-' 

nwuv \^ , i\> let- cl p v 'u v. < »o •, ' c _ ^ s,aVcco l 

x ^ ** fflg wit h ae^sfrhr-s*av es For ex an r <- 
application relates to a surface acoustic wave compo nent [ Lj ] that cesttains a carrier 
\ ( K ! > v. v. iftv lib v e 

v _ , v t ^, .v . nieetedto wklut hyi¥h>-< 

conductive connections. The chip is may be mo unted on a sub * s f>k -o » s di 

'■.s. s ' um the 

)s i at uicv i v ! X o<\ oo v m 
electrically conductive structures, fdfH?x-a»ip4e such as resonators that work with acoustic 

BACKGROUND 

sh> x s ee aire u \ . . simp is !fe 

v * p < U - v H , \ 1 U O < ^ p 

<n\ i cr>.e- 

\ v-ibu V v\ i] e > v * n .s- •> . ! - s. s. »v\\r x 
substrate with an inuierfhler and to sputter a metal layer onto the component. The 
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f i -:..< o >»s methou thai thai *hc condtxtn c i>tnvu*c-> vx n ( JitiOv 1 m. 
cap, and ex ce ed foi ibis 

It v as proposed in b i 1 * - s: i \ A, for uii u ^ v ^< x 

S d v. . 'R'iV !\l 1 I v v v. V !<> 

e~-nf u 1 v. l > -> 

i vv 1 ^ iponems 

C ' 0\ J ! ' > < > < i t 1 " * ^ 1 \a 

that these films be timber sealed hermevieaby by applying a metal layer ever the ic\ and 
that tl i < ekcnet example xJ i this case. 

■ os,, •<> * - a** r«\ oh uK whicfe are not supported by a filling compound, 

5 \ , r- u ei dio'l. \' i< m 

<. id> \ t k - x t v s - s kss^ ibai occur in the chip ur.de! ;eeehun eal e: u\1 ; 

hi particular as a result of differing coefficients of expansion of die laminate film 
dc s ) rnd abrupt temperature c 
expos c eal strains c , T ; ,!- 
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Cd h. ! is v. S \ ^! ik OJ v <_ 

5 thermal loads. 
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m-i. ttv. that is electrically and mechanically connected to this chip. The earner substrate 
has connecting surfaces on .its top side for making contact with the chip. The one or more 
g - s ^ i s < s! ^ : 1 ' 1 i > v - 

< ! ^ ^ s s ss C 1 fHOK ii t s ! "Ok da 

hump connections thnnins). with ihc connecting surfaces of the carrier sahstraac being 
osecoo s s \ < 1 v " tares ouhe chip 



20 Between e earns substrate id the ac re surface ot ec ) ere is a gap 
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N f c v , t Un i.c su b l ix. Jviii k i, in * i out 

touching it The support element rs-|>re4%nmiy mav .be formed by a closed frame located 
n he topside c ?appe siibsn * o wok \c: . ^esthecl I or e, frc 

s n ^ > . i * k i < f v 

1 >^ Oe < e -> p mi C t 

- s. trate of the component o u »an 

10 H n mvs iiv, C n u^'l i ( OJ ilCC U Vit ' ICC 

low tempi, num e coined vaumie. HTCC ^ high temperature coored ceramic). 

The ceramic can be j»ad«-«tlv^agee»sty^s a non-shrink ceramic. This 
nx ^ proyhgees only a slight change in dimension when sintering, so that a geometry 
15 specified m the green film remains largely intact during sintering, or at least undergoes 

only a slight dimensional loss in a reproducible maimer due to sintering shrinkage. With 
I FCC ceramics it is p; -cool to provide the green funis with eostmfteciiv;. metallization. 

M vs 5 e ^ h I «. O ^ i U „ gv J K N' ,NOul 

20 n V j i V *T IS j i *-t v rj Vll t v . « 

-< no o the Ibrm of 5 single-laser c e i- ^ eiaun ho.ad on a piastachase, 
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The dielectric layers are separated from eae * * <* b% . „ , v e * u* 

t v 1 ! LwilUHO 1 . n\ 

t ^ \ f i 1 ik ! * lu 

i-ysierac \ s. The 

nsetadizatior; buyers contain, for example, electrical connecting conductors, signal 
ihrougb-conneetors or integrated circuit elements (selected from an inductance, a 
» rev s ' ^ strip*, or 

through connections. 

The chip in the component aeeegdkg4e-i ^ r^e nt iaveatio n includes a carrier 
v moo more dieleet; u - \ ^ ... ^ e , ac 

I i \ 1 hetensnieoi k mJe5suk . f v,^io. t > 

also represonbm.- a metallization layer. The struct eoi t rs and their 

,l . v<. J , , - eeaneonta u ot 

*r\ r\\ i I - v. , Sl ' N v. i c i ,. V 

in p sties hi i c kxle or a transistor. 

Toe component aeeer^wtg^&^fee-fre^ tfni im r-m 1 ^ \ ':'•;> s r. a ;unac<. 

^ -n ^ ' vvik^-^-i^-irtfeot^i-t <*■ *vo- , , ;,ocs i 

substrate with it least ine piezoelectric aver, u here one side of the chip l n example, the 



: - i ~ _ \ -\ 

^ > v, ^ < > % % ".P 

iersids e } .has at Je ne surface ac e ertc veto > 3 dk 

_v " • ^ <^d\- 

m subst v cental jlurai of dick c v ^ 
as described above, 

ivSv' wlh >J_ - ■} n i 
V \ ^ i v ecu icel ? 

oi, \w ! nx, tor >o< a*unuw\\\ o, ~on 1 < * v ^ e 

. ^ v-orductor. 

The sea! can be made of a dielectric material, in partK Hitef-^l'&g^ a filling 
< snip ad uch s resin 1 « er, glue, or a plastic, in pj game 

plastic, a nice:; solder. «lass solder or laminate film. 

srse sea a least partially covers the side surfacei >ft.hcchipa? > sections oi 

s,c , v ; v c i,vk element 

n an d4v^tagee«b iMbodL-ncf < 
also covers the top side of the chip, The dielectric layer can be formed by a filling 
compound, for example resin or > -> . v layer, in particular a layer t i. organic plastic 
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ss sok by a laminate film. 

l. U ' ■> K 0 v v v •> ^ 

5 OS v >-> jp !> ! ^v 1 > > > 

Suitable ior this are savers of an LCf material (liquid crystal polymer). It is useful 

I k i uJ i 1 > uhng hnc 

10 Hie top layer stta. tk'ukL 

v . n u * .-m e^ _ p son it is pox sle t.b neol he layers in the 

structure of the dielectric layer is also suitable for filling the ' ui ^ * between 
the chips on a large-area carrier substrate (panel). This layer can be realized with a filling 
eompourtsl 

is 

It is also possible tor the aforementioned sea! to be combined with -me or snore of 
• > ! x, e ^ . . J.u , Ac\s 

it is possible for the dielectric layer to completely cover the support element and 
20 K 1 p ilk ' , - 5 t w u . v > i v. - v , „n t 

Bemee:; the foebet ae hnvr and foe top side et the earlier -mhsrmte, there is a ca\ st\\ in 
c; ^ tnd the support clemes c 

m7_ 
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element can fee of i hemieiicaliy tight or a--aon~hennetically-tighl material 

< lenient not being coven e ere the support ek 

i -1 am, ma hermetically tight r t i and can form a part m the ssdewail of the 

> ! >vk u! < ivuod oi pieduemsi a .o.noojc 0 » , v. . , << n * 

lfag'preson^4fwe»^ m> i 5 -- ] irge-area carrier substrate (panel) pops; cVc wi i an he? t 
, l p.s si -> , j Mvmajafhcl d i v t to. < I > s m vhieh o 

s , n - , i i 4 c v 

is produced by an additional layer. This requires that the hennetk he tr. for , - n c a Cu 

seale< 1 - - N SN , it f > i 1 ... 

between the , . o % locations of the chips. For this reason, the dieleetne layer is 
removed at these places. 

M- n >0 s Ck >0 \ ± ! !0 ':i a! a j , V >w vCO 'V 

u< ic ii\ . at 'he cope vf the v v none? n j ! „ * .so ore-. \ e several 
s<. f component being leeatuO In.Nick , (strip lis ease the 
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U.S. Ar.v\'uA > \ 

hermetic layer Iks on the support dement betvs j i ic chips ; >d 1 $s ch ps ol ths 
> < ~< M - e s ' i v e * ■* a^Av 

it oo; * •> . , ' v j <. •> 5 t v o v 

n ' m ^ \ m c -p „ ^ w j i k ek S » ' 

the top side of the carrier substrate and encapsulated in the same way. 

u is possible tor the component also to include one or more discrete components, 
selected, tor example, from a capacitor, a resistor or a coll. 

Various methods are used to produce the electrically conductive connections, in 
< - TaeNanps can be produced on the connec k - t 2$ in the 

V « V k ^ ! Si v ^ O 

t >ro 1 o i v.o • sp; j v ng alloy, 

, ; s n po\-s ! ) m t s. t . ->u p-- % ^ j v , 

the bumps a- ; o° , : ^ geometry. 

it is nso possible to produce the bumps b> 1 1 - ted - u roping : f c\ li tdet s of 
soldei igib ove ei g « t mis oi h< a jrnost ayer of the came substrak 

•9- 
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1 1 f rps t dsa be predate sekk 
the umietskie ( e chip 1 - « dsobedonefc ex iple by electro? 

IKS ! > , i v >! V V. 1 v> ,1! ! S - V ^ ^ s 

tea iplate j 

proces e hcrt e wcttah >f ihe soldcrablo iru s x 

siruiiv k -ump ei ttoc po if die h uer tik n s 
passivate a large part of the metallization located c die ch ip (die underside aibhe chip), 

<n > u < > d 

pplic 4 j , . t s aye? oi x I co i 

il'KC 1 ' i i. ^ i sv t ^ n tkuf 

- a. -pt.. !! v'cdablc with solder b> ^tdt <. 1 di s c«n, jco-ca!k ! 

: vm< dv . v \s; ::,e<-k 

The suppon dement boated on the earner substrate surrounds an alienor space, 
\U-ik >r-s-eo; and ge < acab> ded:a a v. ; 

fhi opppor; cmes era read a abo\ rlic level < thv o\se ;ppo >dge o 
chip, s - ^ s 
of the chip. 

-1.0- 



KCIFH ><• V1ARKED-UP VI IS10> 



omn- ^ r;:o,o\ens.'>t sn 

U.S. No. 10/523.K75 



As jr elevated structure, the support dement is w.c.e (rf plastic, solder or metal, 
and ca» be produced as im integrated unit together with other components or structures of 
the carrier substrate. A support element made of metal or having metallization has toe 
:> < ; i i. et. ^ i * ui % m 

or dielectric ayei so tha k 7m, easing o * <■ tin e ( > e mrticula 
the conducting structures on die underside of the chip, is guaranteed, it is also possible, 
however, for the surface of the support element to have no metallization. 

10 , oh no ut m n tm v %i* 

> o - v .o , no .Merv low water absorption capacity (for example highly filled plastu? 
or liquid crystal polymer). 

is n ^ -m , s nduaoiitxc.r-K s -m l ,ti ,h pt.co 

m nackmnr.gtb s n . 

esion) and copper can be p c cfcncs 

0 in ^ s i < t ^ v. , 1 , -<m s. tar rn 

20 coo noreth n , >pe t is als poss )k howeve jcs 

o> um/c ppe aye (0,1 2 um copper) and then to t eke K e c > 
Preterahiy. moummmg of the sepm e . , ,,ent eo^nr-s ram OvCu" with die hmp 
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v „ sputtering Ihcu >s v 

remain on the support substrate during the galvanic thickening process, 

s n t t. m yn ? ^..uv to K Jvv i to 

the support element to be formed as a frame from a solid block, with recesses for each 
chip. 

«- ^ ~ s , ! ' — * x ' 1 > i- s ^ jjoiajglhc 
eomponoo s < b s he ud\um v f , ^ , t ; > v 

electrically conductive connections, which occur in part eula: undei Ihei idin « s ! 

can lead to cracks, are reduced by supporting the seal on the support element, which 
contributes to mechanical relief of the electrically conductive connections. 

' ^ , on/, ee\K A 

with electrically conductive structures on the underside of the chip, and a carrier substrate 
* v. i cting areas te surface, with , the cl e < p 

S \ <,i tt K t .A t d K 

the chip by sunroof electrically conductive connections. Located on the top side of the 
-12- 



SUBSTITUTE SPECIFICATION; MARKED-LIP VERSION 

-..;« I? / 106S6USN 

la 3 lie ' ! >o fadtelec r 1 ^ 

v h< . 1 Uv 

outside *1 the crap nice. In relieve the eiectnealh conducth e connection.-; ;fiw}*;ti>fv 
>„ i>. oaoms , . s t ic s. nwivni - , v v ou sng 

due to the thenna! expansion of the aforementioned composite in the tempera aire range 
between -6t i $5 are a maxmmn ol 2 .t> % - \ mocu eat e \\\ h« 
connection (per bump), 

! - - ouB(f4k-H A force of ow " . , o. 

^nidueti c „ n.U e \ut > id nrr o ih > hjrrn * — - _ nde* 
ici 0.1 bng-t< © inve n t i on o aly by a suitable choice of t ie th ok a*as M th< % n et With 
conuno - n hump arrangements osed with them, this oi alb equbesa 

reduction in ««. imckru^s of the chip. With this ^ a . n omen! of the 
compOTK H^^se?it-kv«ntion, then f e electrical!} 

.o v l >v < e c c w o > ! v ^* is achieved without a support clones e ^ -*vL -v\cs the 
v respond >rt edural tep pi ace the support element on the carrier substrate. 

proposed 1 < I 
GPa than be used, or a thin him whose thickness is less to 20 pm. In the 
* ui. , '< >n „u v sp< * tec f ce kvf^aU 

conductive connection is m h ^ < <. reduced by the tact that the deformation does not 

-13- 
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occur "m the solder or in the electrically conducincc^mnccuor 1 , j 
dielectric layer or in the film. 

c \ i i! ill i v , v v 

'uiu,o<. h v catena! Adv^j - >. 

a v. x ' . of thermal expansion that corresponds to that of solder or of the material of 

expansun 

Far st ruciunnc uf such im s ti x ilhns with Idler materials to be , > k 
Mu. <~ , - s. v . v lossw hu are aie used, 

IS N V -Ox. i < . > 

v. )tn f < K^t ^ , i .Ov v i > ^ , _ . f vi v 

v v. •> ^ * s \ < MM >v u o., ' v o . , e 

s b v m it - j 

with the connecting areas being electrically connected to the electrically conductive 
20 y f H , t f c i 

\.<& x t i also contains a support element located on the top side of the 

carrier substrate in. the form of a shrink frame, which encircles the chip and tightly 

-14- 
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^ s w - < , N 5\vS~s 

encloses st s pro&tF&i embodiment <*f4he4iw<i»tk» las the advan ^c- . t 10 ■> k 
ikane •- u ? : •. 1 <„ v. 1 | x < encapsulated and v k dyhdy ;oyed;er 

\«? 1 t K ^ " w N ■> t Jv. ^ 1 1 t 2 "- ^ ^1 > V V 1 1 ^ ^ 

u. \ li s sum DC 

produced by an additional si! light layer. pf«fea»l-y by a metal layer. 

conductive structaics K 
1 ecn-w.d > ; wee-\. >.\':A\nons in flip chip arosagement to a carrier substrate, : which 
has or t< . - 1 v_ . <. ._,\ v :Lv>n. v neu - 1 ' , 

i tares of the chip, 

- the at least two chips are covered with a dielectric layer which Iks on the top side 
oi ii e up - .» seals t; togethei with the carrier substrate, so that in this way each of the at 

«. ..pshVed, 

- the space between the at least two chips is filled with a fil hog compound. 

VS. 1 ^ ' C d Itl V 

with ' v diekeOw hyer. 5 1 a <i\ die ill v \ the eosnposite iff the 

.us v> 1 ^ v e- --awed apart, .soil , . \ , 

nclmk tk one 1 the at rementioned chip 

■IS- 



^ h-; m n vn v u k aiio\ \j\km d i 1» vtrmon 



' > > ^ e ! e _ i n i s { \ 

lemc itiooed over the 3 e an; nx 

ivM-lfO iU \.X 1 v ! i -Uppo < ! \*KV) i. 0 1 .XX vs ^ v ,n 

step of applying a structured interna upport eieraei < v s s 

' < < ; «? pH»C€vS 

V v 0 V. h > v\ % V V 

Mtn|?m^t-aea>.rdiB§4^4l^vmve3fe m f will be ■ exp iatR^ : • - - t>h..i 




DESCRIPTION OF THE DRAWINGS 
Figure I shows a covrspor5er.1t encapsulated aexordisig-X:>-thein^eftt-HH ; erirjo?r 

,,i.xuxi\ v\ - ^X o> 

v "X ^ H \ tfH t Of] W 

^ 5 5 , a... fe i..pre s eft vvent.es wit! e support eleme 

Figures .?■ and A show a4va_««gee«s embodiments <n P .■„■ xxxexxex encapsulated 
-16- 
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v-io ; o\>s section, 
; 5a nd 5b six. v eornp sc tuKfA>M *mmw ... i - s 

>- ! 0>SI v v f<- UUU U Kvlh-,-,U 

\ > < ' - ^< ^ff^€«t-mve»a*)R with a 
us icdcl ?J en c oss sect (in normal condition ana at a subs 
temperature), 

-"O-slan ..margem. 

, s s\\ n 1 .d c no ? K u opo ser ^twt* ^> t«> u^ p „ <• ^ \ > 

v k ku . , u :\u cl io the chip surface. 

Figures 7a through 7c show successive process steps in the encapsulation of the 
compo • e fee presentation, with a chip ha\ ir ; ssdc .*ur!uec t 

and a solder frame. 

.DETAILED DESCRIPTION 
Figure I shows a schematic cross section of a carries- substrate TS with a chin CM 
placed on n and a support element SE. The component, includes the chip Chi mounted on 
^ -niipci 1 mptinci 1 x 

v 5 n «. * eu support element SE located on the top side of the carrier substrate, 
nh\ - s v v v ns o 

i t ord ' £ t. i t t i ph the 

support dement. 



i <, ' 1 * I I UK* 1 Rkl nit I USJON 

i~ N ' - " c - , - ' c - - 1 vs 
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rn >- p port element logei > ! u oo v « -o " - ' . jot 

ilw > i - ' ' F v t v la\er verses u s 

v np .lut i i i i bn. ^ i * , x I s 

In addition ^ < >. <. v >. n ■> ^ 

r with pie an adhesion lay<. > enables b tdhesi 

dielectric bye-r \B. 

I ite v co it uns one or more dielectric layers, with layers of 

dielectric layer I ne top side of the carrier subs! e has in particular * 
AF, which are electrically connected to the electrically conductive structures of the chip, 
\ n v , s ate has in particular externa contacts AK (1 sample 

SI* x \ c v S face-} oui device) e ex conta 

connected with the connecting areas and with the metallization layers Mb. if any, by 
i a - o u i tt s u ivi 

substrate can contain integrated circuit elements formed b\ conductor strips and metal 
He s_ v>„ ( c .\r,\ nM'.'up i c i o v n s mo ( ot 

a conductor.. 
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12 ] > m S1/P2 2 i*6VS 

v v !i v i s - ^ rk ^ V U ! V -v S 

i underside - e ~ - ( e ,^ s \ 

\m h i b k m , ; <. v. v. i s v. <. u , os 

or tin iop sick v ! e ir.efalhAx r evaupk ^ i >er that is 

thickened & ekcireplatmg. 

aicd mio the i v < , v 

vith llw coj e in cs eueuir elements ;s . uK . u i t. he t. iip % .ae 
form a? a p;m .ll'ifec SHk>\smg circuit ii u't \^ss\ha:: n circuit 

i o*i v, v. i r is sto switei s Ms lies a k p s 4 1 ; 

yjxxl-} ^ \ plirlcr. a pr< % - sv 

a duplexer, a coupler, a leu una coupler, a storage element, a baiuro a mixer or an 
oscillator. 

The expansion coefficient of the support, dement ok,,.,.;,., suoimfembiy iuav.be 

X ?v ^ v. Ok>,O^0 

i. '"A" ss n \, - , s. u.Ou i :e 

height of ooo support element over the surface of the currier substrate ear? be fe-^x-ampk 
ifpro> ^ v m 5 . . i ) k \\C v o 

V v I . v v. t ! ! v 

g -between the top ids c r sub 

-19- 
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\o chip, ds follows: 

tu serat 6( C W°C) to be vet j ecn c 1 \ 

conducts c , v i \ xss r ks at i,. v» .. „> y, > > l - - av_ m-^xsh 
o 6k <u\ t c i men! car. be selected so that the inner edge ol the support clement lies 
* 1 'v. - i. <e?edh\ ic* chips as shown in kuie i c\ > < e chip 

10 

It is also possible for the height of the support, element to be greater than, equal to 
or smal ler than the distance between the top of the chip (oi i is use e s fcfo I die chip) and 
the top of the earner substrate, 

-t J ^ U u 'U ^hl^ J, .CKV^ 

i J Lt C IS I< ^ i > V 

seed t_ is sensitive res cai 

20 e structure iver with th pofap r a laser. The support 

x ro,hxcc> ^'cen p > ^ < sop 
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i < vno M IKI ' i RSIO 

V x di ^ <~i * S 

ncud ^ * Vi he diokUnt kvci ot tK ^ > % v. ^b 

> I ; i I i.' s Of r v 

v -v , v ~* ^ v V Hk \ K >, l 

\oktu o*u, \ v fo"- example of met n , o ^ ^ ^ 

! substrate 

It is possible for ihe support element to be firmly connected with the earner 
substrate or to form an element of ihe earner substrate, in which case the support element 
arid the carrier substrate can be of foe same raateri I and * «- 

ihe same time. 

C C, V ^ ) . v ^ s!S> W i , 

a s , v i noli i conductive 

,v;vv\. e. 'vc; >'^,u ^pWo , < v M e can ^ 

! ■>! tv.v.t v. p f \l 

? sJVWs tk -.tv 1 * -x >■ ! *< 

v •> ! o 4 . *u> x s i he 

21 • 
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iielect ^ x i ton s * ! it t rrier sub.sl S. t 

> "po . v. ^ ! M^ilr g. thcdtth v. \ - , % -. < „ >rrv,. 

I . V.J ' N i , si V ^! S.K 

the side wail ohhe component, in this ease hermehc encap-uUion oi the chip in the 

. > i; . e< v e v no. riv'Us. oi >oldcr s i 

The exemplary embodiment shown in Figure 3 corresponds to Figure 2, while the 
support-; j'thoi imt \ \<ti itc IS i i n 

heigh! off sup eh me-nt can be approximately equal to the distance between the top 
of the chip and the top of the carrier substrate. It is also possible for die height of the 
support element to be greater or less than the distance between the top of the chip and the 
top of the carrier substrate. 

v - 'v— > - ^ o mod as a dsckvtne hi\e. m he e< , v, n 

v *n, > x L i \uJace oi l.M/p.>- , ,v ns^o 

such a bye s *sffc?e*a% simple to apph If the uieleet c no ensure a 

hermetic s< ;met er h 5ense 

v n> ! ont - o» ist,' 

•* ^ s v. \r.. 1 s case ttu )vers onlj 

••22- 
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he » ! „ , td,^ o^s - suk .a soil t <p vv'n u r 

element. 

1 hv. NO 0 v v , v. S 

case, it makes sense to shield the chip, to apply a metal layer ME in such a way that it 

HUS 1 l ) { i ! ! i ^ Mlhw f If i \ ( 

by the seal. 

It is possible for the top of the chip arid the surface of die support element to be 
metallized even before the seal is applied, and for the seal to be of solder, in this case it is 
possible to dispense wil e hich c» ers hrp< , esea 

Figure 5a she vs si &4w aiageeys cmb<x u c 
element, The chip CH is positioned on a large-area earner substrate TS (panel), and as 
indicated in tin Igus is surrounded by addUm? - v ^ < 

ip i <aod 

in I i.ane ma.uv. wxm .<. dielectric layer AB. Beeaiise the J:eh\.:.nc I p cr -\B generally 
o > e; mhe seal, the hermetic stat roc < ddiiionai henne 

exam tie a Cu 

layer, which forms a composite with the dielectric layer, is supposed to form a seal in the 
..<-,< x ih .onto cm - v c < erowe , 

mese ■places, 
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SUBS! m FE SF1 $ < ViARKJ D-UP VERSION 

k truviis umductke centicr. $ ^ J 1 

\vun ■> ' en p o p 'p i s ,o i V| 

u 2. \ ! i*i v v s i s ^ > 

height of this lilting are selected so that the higher expansion coefficient of the dielectric 
layer AS (compared t« ihe ^ 1 ^ « . .'luui ef;l.e ciec'ru I v\ nu'so 

i ,->o that fee ev 1 * N — ^ >- e 

< S v 1 Sv. 'U t! Ll '.tl I \! u<MU 

^ - ^' . ^ nd the bottom ^ it oi f , 

coefficients of expansion of the electrically conduelh e connections. Alter the filling 
x i VM has cured, the large-area earner substrate with the chips positioned on it at 

> K cio is cai he sep<i i e< o niu d a 

components, and in particular can be sawed apart. The .separate eonnv; >. ms can contain 
one chip or a plurality of chips. 

described above and arranged on the large-area earner substrate TS. the earner substrain 
vO K i v j p <_ \ s < i w , - >k 

k ^ tikiHLOinai e ->n 

compound VM sari re addition in the support element SH 

sied ts n t ^ > o i u ! ! a > p > > 
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SUBSTITUTE SPECIFICATION MARKED-CP VERSION 

U.S. \pfh,«», \\e 10/523,875 

v v v ^ < to obtain a Mock-shaped ^ i >\ - < ^ > ^ >i t , uy £>y 
^ - i > eh an cash x"i ecu duong the hk nMD sia'daio 

;uros - andbh;-chev * * ^ *■ ? * 

5 i«.veation. 

i{ v 5 . A ^ 1 v i ) v ^ v )^ CO* C 

> - ^vm^w j,i i a-ed^.er etd ■ vpcu!\'- ^, - v.; >a ^ eevooeiO 
H) v. V ^ v - du'n ,K u v. <? i <. ' ^ iis^Uh 

! MtMitS un ' wacK* are 

causal in a bump wi th a diameter of about 180 jar startii c \ \ 

Ul I! ! 11 1 i f v t .1 

is ' , \r- o s \ v BM (external electrodes AE on the side of the chip and 

connecting $reas o F on the side of the carrier substrate). 

it v possible to increase the tolerance to temperature changes of the component 

Oi * \ SO!' '«H Hho „ v. ) s k S 

20 . t > v o up to such a degree that the force needed to bend the chip CM 

. , „. oc ^ , o*i ^ ' N V s S 

than the force sulnejeni ha- the electrical h conducts \ e connections BU • -.e's • m<uhhe 
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SDBST1TDTE SPECIFICATION: MA.RKE.04.if VERSION 

-a 761 P2002 \>&<LSN 
I S \pplu nsos) N< 10 S2.1J7S 

BM i ' o i > . e (J \ , ,v o >iee sufficient* n> . uaT\ e- >n np- ;a < , 

2 N per bump). The exact value of the chip thickness depends on the ratio of the 
oeil vk i s m t * t .c,H van v > ! ^ . ' \ I i tkuhr 

c i I ei t eo i k ti s sb u >, v. ~N S. and o 

_,eonemh ^ _ ^ _ , v. in ,! t, k { % , l <. v „ >k 

distance between the eseeincally conductive connections), and can be ascertained by 
simulation. 

"t x ependent coeffic «iofabp 

4.3 ppm K), <a idth a 1 2 nun and length b= 1 .S nun, is co; neeted to a carrier 
substrate not .dtown bete n.nujy a width of 2 mm and a length of 2.5 mm (with the 
c { v expa ppm/K ieaa&«fs 

S t \l" - e^ 
of 50, inn. 

Tnc bumps arc anvai.ced at equal mien ah; in two paralk-; r««v\s •.>!'* " nips each 
^redee ' .mc Iru-spa nc > therunvpsi t .w i N an h 
space Id ecv.ee- the rows *$ oo ,or The eovermg over , a e op awh--, e, , 

m 5 % c I effkueut Iks i , q r - > 3 >pm/K 
Lcanpcraamc ranpeh and a 20 nan thick ( i kper over that which has a expansion: 
, ! " ' " > *L \ u c v. d -i fu n ! > Ok v ^ e: be 1 \ b; die 
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si BSTin .. sm mi mtm yi m^kb-up version 

U.S. Arpiicciiicii Nf>. H)/523 ; S?5 

€ ! *ve shown that the res \g ( c v. i 

chip thickness of < 250 is under 2 Newfons. 

Thinning the chip 

th nned .\ eve n v. 1 s n 

e s x - v >s J v ' hi J ',-> 1 On\ ' OvtN-, ' o , a, 

separu a ... * a:\ «h i icd i the ^ tie ^tage, - e , beknx he 1 a - l« ered u> « v.' tic 
<• is $ u 1 n^ < > o -of i . <\ M n 5 v iheie called :ho \ c h - no along 

1 VIA v.ut U! 

structure indentation is less than the thickness of the wafer, and prefer-a&y may be equal 
to oi v, < v than the remaining chip thickness achieved after the thinning. 

Ne\t h> rr.aeoaf vn the to Mck .{'the saier ; .s reinmed, whue es c tune 

a J ^ , ^ < < s ^0 u vJ wale: 

i. i>\ K 1 \ U l> i' f v OH 

piriTOM K d i * * (J M O > C 

be dunned to a Unekness of 50 to 1 00 ana i-s-f tHdaHy-wd-) Suited for the thinning is a 

<. \- ■■■:]■. ; : im j n u; 0 c n s havhtg a ir O i o SO iv It is also 
30 sidle in grira cs. up down. Before 0k v •> a -tele ;et, the u eaa on 

whiel cans- v v « x -re eved v.an be cm c;ed v, tn so: xvssi xesk 'o ,\arp e a 
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i Pi? C IFI.C AIIO N : M V.R1 ED-l JP VI Km >\ 

[ v \ r ! m<;;iN< 10 523,875 

photosensith e resist musk. It is also possible, however, simultaneously v. iih the thinning 

e reas the carrh bsrrateo vet 1 con >l i 
mean*-** c n cess h tins cac-o t nns be necessan cove 

in an embodimen t, ?Klvama§eeHS^ar4a«t~& ^h o pre s ent invontte ft it ss possible to 
a film covet. 

Figure 7 shows an alternative etnbodimgat of the prc scr u>«-.<; :.<>«. Here a 
support clement SE in the form of a solder frame is produced on the earner s^>:..xi: 

P< s placed i s >n To this end a 5 c c ce symbol 

\H ■ c;ve,< Ynr inetdlization (UBM - o ^ ^ >v . c ^uKtrmeat 

the places unvoted to hie solder frame. The snide: iu re e.u * ^ ^ > - •> p 1 1" r 
it on, by thickening the USM by electroplating, or also as a frame-shaped piece of 
no^g., n r i „ ^ a v that the 

h<p •> \nv e 5 . M iv. , t \ udima> 

^e api e t-ual'ovc > v t j d 1 

iii' il i ed oe \,op iiu sk^ ia^c- x il > \ ! ! v. 

5 e in the same process step a.s da < 



ri FEC'IFiCATK)? VIARJO O-UF VI RSiON 

c<> \o a ~ s k v v < a on - \ 1 > > , » n cerMue (>U ;c c>0 j 

' he side srraee ; the chip can be vapc plait 1 c <; \ , 
Ti/Cu saver, so that the conductive structures on the underside of the chip can. be protected 
with a photoresist. 

3n additk n to the i c c c s chip has 

- v. v v i U.li id >\ itj v, » CJ kd[\ O 4 

the chip nivsl.i is km; netting structure? IS, Pi , s 

circuit between the externa! electrodes AE and the cor i \ Ihe> can ht 

structured of plastic or solder resist, or can be produced by passivaiing the metal 
struct > v'here there is sufficient distance between, die extern elect sk V md the 
x >j\ < i , , 1^' ,v Mi't. ;rK t v hspen-ec vuth 

I V >l 1 i P V. iOvt 1 i c o < .X J < ^ 

shielding nusnosco 

s exemplar? vi, the electrically c 

c:;"> v Placed ot tire ei ci sub Lrak> 0~ee Figu sue! 
n > side edges over the s t 1 i c > 
h\ t n l k ruv . ^ n c s is -u it The frcrne ;u.;eht :;nJ 
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substitih : s i vi d-up version 

S. Appl i No 523 S75 

i gh « f ca conductive coj section (bump height ire selected t 

uiun og th I mac , 

contac o< 1 e solder frame During tk Mi sclderec icctioi the solder 
hi , ni s KM u he hj. ei v ^ ~ v 

5 v 5 S i „ tu " ' 1 ! 1 l v ! V 

on !, v ctv, tvn ihc v pane he earrief K v < 
ibmied hy the solder frame after the soldering. 



50 i 1 .up \ t'l t s e slom . 1 . 

10 'a hose - l v . tcv\> ...^ <: at icw»t ere step, so that in cross section the chip is 
arp t k v \ *k , i 

chip cars til ! v [ > > \) * 

ha s v > < t, I \ , , t k v r 



In another e^mptey embodiment c 

after temperature exposure the frame lies tightly against the chip. In this case the a ok 

e ! v v v V * v 5 f v. Si 0 f s. . ic < 

nghi layer n ear i-.-usar j umta! ia>es \ fc>- cxas rp v, u Cu spune^ . e< ha; • ■ „'k< ncd bs 

v. t 1 >. v. i C ; 0 0' 

\ x j is th the cjuv~ sa^trao xouded on 

one side wi *>i<k-} layer or \\ rib an <ulhcsn c l<i\ ( ^ « 4 with 
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the carrier substrate. 



The ciaunspp;ej}Opbn^ invaitiu^-h-as 
been preset oh bu^asu; of on-h -a-fevs kH^aat «*em? bus m&e4umnXk bubts oot 
hmi^ii-U^-iki < eoix h> f»«4iwe en 

<! ^- >o>, u ju» i > to be used, or in tbc employment of analogous 

processes v, Mi * inch the same effects can be achieved. '■ *•* o. e- s > - c « ^Hf-tmM* 




plurality of chips can be placed simultaneously on a carrier substrate of appropriately 
t s. e a * ft >Ul >\ no uk ip u UeJ she i3l ^ s aslant e rs up 1 several 
a > v ^ individual chips, in order to separate individual - tp or groups of 

c miponei c i'bc swc > * * 

'etptoees*- -<\a < « ... 1 ^ . * a, . c ok 

v c < i \ * uf narop s c an < 



- 1. vc i-- 



